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*;l/r- * k 6 ^ \ *)It- $ & E <£>, US! L fcSS© 
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HI 

az 
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a4 
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q6 
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a;o 
al 
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Isochronous Packet 



• ■ ■ ■ ■»"• 



rag Channel T Code! Sy 



DBS (10 g) FN QPC p|rsv DEC 



\ri r - Trielc Ch Bt t ImfcHpeakcr 
Al tribute Mua Cooflg 



2 c hy-^ochannel 1 



2 c h?- *<!>Channe 1 2 



6 c h?— £ oChanne 1 1 



6 c h5=-#OChanne 1 2 



6c h?-*OChannel 3 



6 c h5=— j'KChanne 1 4 



6 c h5=-#<DChanne 1 5 



6 c h-^-^rochanne 1 6 



Supplementary Data 



a c hT-#OChanne 1 1 



(2) 

1 

*ft?fttf i xtt«»of-+*;i/"Piia*n«T-** 

1H££7*- bfc^L/aMflr-^X b U-A£ 
£$1" § 1 1 fc , SMSflT- 2 X b 'J - A fc 

<0&&7*~-W hT*£S£ftT#fcT-2XHJ-A 20 

±t2SfB#sfccfc!3Sfg$nfcT-27. h 

1 5 7"a 7 2r-2fr 6, 3Rr- 2 X b U - A££3: 

n5«B'jflNBti£^>T, ^ft^fttf 1 xaaasof-^ 

*{f * feci: 1 1 % 7- 2 gfim 

IgtbT, 7"n7 2-9-^XtlfSRtf7*n7 2rtt|B$ti 30 
5 & f- + 2 £ tfin $ ft 3 v ^;Hf S t » > 

[!l*r« 5 ] ^ft^fttf l Xfi?ta«^+ */l/T*1ftS 

**)Vr-Zik-<D7u 7 7ft£SBT37*n 7 2tt9 
*tf-5 £ 1 fefc, &7"a 7 ^rt-p©#r-*»(0#f-t 
^;l/r-2*l8SiJT*t SiiBiJIflfi^tf J: a fc LT\ Br 

fc&su suj-rscfc^pat-rsT-^afiSffi. 40 

[If 6 ] §{g2 ftfcf5r£<Dfc37 b Of 

- * X b U - A *«fi8f § 7 a 7 2 x - 2 6 * SKt 

-2xby-At^f nsiWJflNBtittJv^T, ^ive 

fttf 1 XliSI«ft*^T«?n§f-5<iJ: LT 

7 ] r 5? 2 ;br- 2 * 7 "a 7 2 ft L TRlrS© 
ft T £ fc t*JZ)W- 2 fcgfi* § T- ^Sfigttfr 5 50 
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$*{E^>'XTA£fc^T, 

*ft€fttf 1 XaffiSC©^+*^T*«|fi)c$ft5T-2P 
-cD7a 7 2 flfclET £ 7"a 7 7ft#yi£ Lfc -5 *T*± 

mm 7 * - v 7 b E£a l fc&fir- 2 x b y - a * 
£$ir3^fcfc, aissfST-^xby-Afifctt, 
& 7a 7 2 ft -e^-r- mv&i- \ $ mm? 

±mmy-~^mm^^nrcm{99'-^x b y 

±f3fs^7 v 7 b T>mZ ftT t X b y - 
A^gfST^gfS^ISt, 

±f3SfS?ISC J; <3§ft2ft/cT-2X b U-A**fig 
t« 7a 7 2r-*fr5* SKt- 2 X b "J -Afc^f 
ft^lBOfffgca^V^T, ^-ftf'ft^ 1 Xtt*R©f-+ 
*;I/-P*fig? ft 5r-2PfctT©|B|IBl/ feaftOr- 
2^cD^f- + ^;br- 2 fcOTJ b, ^g%T-2PO§ 

[0 0 0 1 ] 

C^oltsafl5»»] *«rattr^*;l/T-**7* 
ZikL Tmfe<Dfcm 7 * - V 7 b X'BMt SfiSS/ 

[0 0 02] 

^^^;I/CD^--rV^T-2fcOV^TfclA<^SI$ftT 

r-*Oflr*;l«B, Xlf-*^XTA^#J6fcfraM 
b < ttlilKffl5i: LTcd^-tV ?h>XTA£ 
$t>-&T^S^ft§ 0 {M^tfef-^^xt-^^xr 
A^Wr-S^-rV^S^SlfcMbTtt, 6^+*;l/ 
©*- 7** * * £83 ft*. 
[0 0 0 3] 

*-t4*t- 2 V-x t % §S{MiJo»fr SgfiiJ 

4^ + ibi u t-s § t it m 5 * v \ t mn a 6 
i-^ ^;bx $/ x r a * #r 5 SfiiJ©^--TV ^ 



3 

[0 0 0 4] Z<DfclMm%M<0&amZMtiiL-C. % 

XrA<D§$t{b*}g</cA6ff3:b<&l\ &*S, *M 

+ *;l/*£«> r - * l ^ mMtim LTi/^o 
09*lf 6 *;]/*-r -f tf- £ ©#&tt, 6 f- 

nf Jtc k k * 5o fifo T0I A If 2 f - -v *;l/r- 2 6 f- 
[0 0 0 5] -77s 2oW±©T-*P£-«fraMS§T 

[0 0 0 6] 

[SS£»$-r§/c46cD?!£] ^ c T**^W« c: <D«fc -5 
&ttffifc«#T, rVZiPr-ZlFfv 7 7fb bTFJrS 

[0 0 0 7] COftWlifS, Ti?f)1/T-i>%7 
n 7 ^fb b TpJr£©f3M7 * - v 7 h -pSStHt § r- * 

*fi8£ft5r-2SteLT, ll$bfc^g©T-2S© 
§ft^il/f-^?:-07D 7 7 ftKIEt § 7"n 7 7fb 
Lfc 5 * T*±fBf5jM7 *- v 7 h tc-^gj bfcgffl 

XhU"-A|*|fc«, &7n7 7ftT£r-?PcD&^-v 
*;l/r- * £ 5 IffiSU'W ft T ^ 3 J: 5 £ 

*l^.So ££T-±fB§»lffe 7n7 7+MX1lff8 

[0008] s/c*^©, &mft amT-zvm 
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<fc D S{§£ft/cr- * X h U - A**fi8-r 5 7n 7 7 r 

s-^vt, 1 ximm^^^jim^ti 

Sf-?Sfc bT©[Bffib/clM©r-?P©&^* 

10 tf-f XIWBRtfT'n'y *ftfcE£ft5&^+*;l/T-2 

[0 0 0 9] ±fBMc©T-^{iS 
Hs r-^gfigfitckDfE3Mi/XrA%«-ra 0 

[0010] *mKDT-?mmfiffii. %ti?tit>n 
xitmLto^^-em^tniT-mt bx, ra^ 

b feaaSOr- * ^<D^\ %)W- % *- ©7n 7 ^ 

rttE-rs/o 7 ^fbsaa^T^ 1 1 tc, §7n 7 ^ 

20 t^^tfctatbT, HfS©fiaS7*-vyH«:^S 
b/ciMftr-^7xhU-A^j3Scb, jgtHTSo *«W 

h Of- * X H; - A^« t a 7a 7 * r-2fr 5 * 

^-n^n^ i x«UBR©f-+*;i/-p*ia*n«r-*» 

t b T <m« b /-c j*»©r- ^S©#^ + *;W*- * % 

[0011] wttmnnt. nmbtzmmf-m 

30 ©^+^;l/r-^^-©7n 7 ^rttiEf 7 7 
WAtf-ooffiSSr-^Coi^T, 2 ?-v*j\rr-jt b 

^^iigijT't mmnmtts «t 5 t-rs c t t\ sis 

[0 0 12] 

40 IIt^-r§„ ftfcHflSOJgHT'li 1 E E E 1 3 9 4© 

1. I EEE 1 3 9 4©fraM7*-V7 h 

2. ^«©»i8©eas75rs 

[0 0 13] 1. I EEE 1 3 9 40{ejM7*- V7 h 
Sfl EE El 3 9 4t«fc4^S7*- V7 htOl^T 
SJ^fSo I E E E 1 3 9 4 ^ST'Or-^fgjST'tis 
flWAlfHl (a) t3?-r«t5fc, BfSOfflfi^^;!/ 
50 «?iJA(f 125(isec) StHf^tJ^MtioTtffc 



5 

{f nSSSS ( I E E E 1 3 9 4 /U±©ff 1© 1 £©« 
7£-F^7 FC S P*^x±^ffl"rsctC«J:0 

^-7;W£#£88£g$iLfci:£3{i:, I E E E 1 3 9 
4 T*^£fS¥«B{i: J; 0 g»lW(e$S£ft3o 
[0 0 14] iS{f1M2;l/*£fctt3iIfi©JBIgtt, 

^StfSr-^^fiMfST-Cyf (I 
so) fc, flJfflavyF^ffifl&W&T-*fcH*tt£K 
fiS"r«7'»^OtXfia (Asy) <D2MM<Dfcm 

mm<D74VWtZrt>rv F I s oA^, Ti/y^u-f 
zfcmmTi'ytui-zrt'rv FAs yiOftEfiSS 
?ti?.o TJVtvi-Wrv F I s o ©Iff AWL 
fcm, ^©"9-^7;b7£- F^7 F C S PSTOffllH 
A\ 7'»*nt;W5ry F A s y©f5iMtf£ffl£ti 
§0 fcT, 7'»*n*;W5ry FA s ytffijgTft 
SJBIHti, ^©^©7^771^7^7- 7 MsoO 

iJA^CBSSS&trb&^o 7->y^nt^^7 FAs 
yTfiSt S«££tt, §ffflJA^77/U 7^> F 
(Ack) 0T-**jg&StfT, fiSI««g*«tSt* 

[0 0 1 5] 01 (b) E, CI P (Common Isochronos 
Packet) ©Sit^-To OSO, 01 (a) ic^LtzT 
<<V7Xi-fWT«j F I s o©r-^«jgT**S 0 
If, ftiSfS 1 tf'7 br^^;b^-rV^r-^^©e 
jM©$?E&, I E E E 1 3 9 4 jiff (Cfc^Ttt, 7 -TV 
7Pt7fflfiE£0T-£©^ffA^bft3o OS 

o , v 7i\<% -fL>mmmti&ffl<DT- zmzeco 

•»M i7;l/ftKli^iMff f 5 fe©-e£3„ 
[0016] 7-T y^ntW-y Mi, 0 1 (b) © 
1 3 9 4^7h^7^ CI 
P^7^, r-£g|S, f-*CRCfrP>Jfr5 0 CI CD C I 
P*jfifcl-T, f?!|x.(fSACD (Super Audio CD) 

©2f-+y*;i/© 1 if 7 Ffv'^w-fi'^f-^o 

fiMC E V ^ K teft 5 fi{*W§:0 2 fc ^ L S » 
[0 0 17] 02m WifcfZ-Z 21f7 F (4/U 
F) fcjSLTi^Stf, ^OlfrftOr-*, 3 2 
If 7 FAM # FW F (q u a d 1 e t ) fcnffcttlSo 
C I P©5fclg3 2k?7 F (DAF1V7F) fi, 139 4 
)\>TV h^v#tZ1XZ^% 0 1 3 9 4 ^7" 7 F^7#' 
Kfe^TIi, 1 6tf7 F©r-£b77'7> (d a t a_ 
Length), 2 If 7 F©#7* ( t a g) , 6tf7F 
Oft^ (channel), 4 If 7 hO^^An- 
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F (t code), 41f7 F©:>77 (s y) AW? 
ftSc r-^iV>^X (d a t a_L e n g t h) tt, 
SM7-fV7DtX/^7 F£f#©T-£g£^LTi-> 
§0 Sfc6 If 7 F©9^*;1/ (channel) ttfSiM 
f-v * ;l/*^f t, ©fS 0 , If $ f 5 rV *r- £ 

[0 0 18]^LT, 1 3 9 4^7"7 F^^'tfK 1 
* F1V7 ^Wi'N'^C R CA^i^tl^o 
[0 0 19] ^7^'CRCtCfK 2#FW F©t« 

10 C I ps\y?t%% 0 C I P^7^"©±fi*Fb7 F© 
9iSR2fUYK.lt. ZtiZ'ti '0' '0' tftefflSft, 
S< 6 E 7 F©fi«& S I D OMff /- K#J§) fcjjs 
to S I DEJSK 8 If 7 F©tHS£DB S (r-^Tn 
7 7+M'70 T'&O, f-^707^0^X (^7-7 
Fft©WZT-£M) A^SnSo oS0, ftSE"r*r 
- *g|5« n + HB©r- * 7n 7 7 £ & 0 3 
A\ ?•©— 0©t-#7p 7 7©+r^ XAWfcf:*/ Fb 
7hRT?^*n*o m^rit. FN (2If7F) , QP 
C (3If7F) ©n«!§££ftTfc0, FNCtt^-Jr 

20 7 hfc**RE$MWLfeRtfjS**U QPCKtt^Jf 
5fcJ6KjgiaLfc*Fb7ha*^Sn5. SP (llf 
7 F) K(iV-X;^7 h©^7^©77^A^?n, 
D B C £14/ *5r 7 F 0^«*ttfflt 5 * 9 > ^ ©filA^ 
iW^n^o ^fe, 0* Tr s vj (4U1f-^ oso* 

[0 0 2 0] CI P^7^©TfS* FU7 F©JfeSI2^ 

^hEtt^n^n 'r 'o* *^ftw*n*o ^lt, 

cncttV^TFMT (6If7F), FDF (8E7 
h) , SYT (1 6 If 7 b) QWfflmilbtl&o FM 
30 TEttfi^y^-v-y h (£37*- V7 F) 

n, ccK^tisffiEJ^T, smc i pcftttsn 

§0 IftWtli, M P E G7 b y-Af"?, Audi 
oXhy-Af-^, r^*;l/Kf**^7 (DV) X 
Fy-i,r-^^©«giJ^RrH6Kft5 0 FDFtt, 7* 
-V7 Fft#7-f-7l/Fffe0, ±i5FMTKJ;0^ 
S nfer - * 7 * --7 7 F to V ^ T HK IH^f k L /c^S 

if, fY*r-*TSSO^ MID 

40 iT-^h^tDftt^rmmmm^^* ®mz 

1 If 7 hf^^W- f^*f-?T$nif, 5fe-f FM 
TEJ;0Aud i 0 7 FO-Ar-^ ©lEliCfe?. r- 
^7?»5C fcsb^n, F D FClSc$o/c#5£©f( 
WAud i o7FI)-£,t-£ 

tt 1 If 7 YTyZfrt-TjXT-irV&ZZ. tftTTsZ 

tl%o SYTtt, 7L/-A|S|,TO©^^i 1 7^y7A^ 

[0 0 2 1] COid&C I P'N-y^caiV^m FM 
T, FDFEioT^SnSr-^ r-^tLT 
50 © n + 1 f@©r-^7n 7 7 (7n 7 7 # 0 ~# n) © 
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5/-yyXfc<J:-=>T*&|ft£ft3o FMT, F D F £ <fc 5 
l<Dt-^70 7 * £ LTdSWfc 1 tr y 
- £ 7u y y 1 ,lv ^Tgflfc r- * C R C tfEBSft 

■So 

[0 0 2 2] i!Ci03T-tt, r-^gPfcSACDSSO 
2f-^>^;bO 1 t:y hf^*;l/^-f-f*T-*tfE 
^tlTl^iJ^LTl^ <lft{J, IEEE 139 4 
^XK^^r-^fijifc-Ol-'TjifflTf 5AM8 2 4 t 

[0 0 2 3] ±ao*5K3 2tTy F (4;Vfh) %1 
*FbyF (Quadlet) fcnf-Sfc, iUDllf-yhf^ 

4*Fl/f F (q l~q 4) "P 1 Otf)7*n 7 9 (r 

©£&3o £33, C©fc46±EDB S (f-^'U7? 

[0 0 2 4] Fby Hcfetj-5jfcao/W F OU 
F0) tt, 7^;Ufc$nTl^ 0 ^I/fctt, ^OfcF 

To{asysift%Ei3{c^to H^-rsiat^Hi 

4 0h~4Fh&, DVD (Digital Versatile Disc) 

fcftffittl 6lgIBOfeCiT'*§„ S/cv^;K(5 0h 
~ 5 7 h tt, 1 tr y F TV** )1*-tj tf~ $ KSlS 
TSffi, 7^;HB5 8h~5Fhtt, xyn-FSftfe 
1 l£y hf^W-T^f-^fcMlStSI, y^ 
;HB80h~83httMIDI r-^fcftj&rstti: S 
ft3„ *5fcC0h~EFh{47>S/7U7 ! -* (Anci 
llary Data ; MB&r-*) %ig*1"S*if, y^;KB& 

[0 0 2 5] §7^;Wa^o^TOi¥ffl^/g«cil^a 
*IPJ! £ ItSHffitf &^ fc46gHW%*ef 5 , 0 2 1 

[0 0 2 6] i2(cfeWn'^#0O^l A Fby 
hqlBSt 7^;WB(i TDlhJ fc^nTVSo 
foTS l * Fby F q l &7y*syVT~-91fi1B&-£ 

/uniiw^^nt roohj tsnrv 

So £©£#/UF2, /UF3tf^®*lT-£[*) 
ili:WJf>ff^77^ (Validity F 
lag) V, ntf-ny Fn-;HfS (Track Attribut 
e) , f- + *;l48 (Ch Bit Nun) , Xe-*E«*# (L 
oudspeaker Config) ^IBiE^tlSo 
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[0 0 2 7] 82 * Fl/y h q 2 Xlt^^MBi r 5 0 
hj ££tl3 0 7^;Wfi5 0 h~5 7 ha, 1 If 9 Ff 

hj ti, v;l/f-f-^y^;l/©r-££KL;fc7*ny 7© 
l?»f-n'S§LtSt» S/ill3*FbyFq 
3-pfi7^;HBH T5 1 hj t^tl^o r5 1 hj tt, 
DVf-f- \ y*fr<DT- 2 £IB Lfc 7'u y y (D 2 #g kl 
#<DT-$-e3c>&Ct*mto ftoT, Jg2, 83 * F 
UyF (q2, q3) "Pfi, ft>^H, ?vy*)\< 
10 2©2f-^>^;b©l tTy Frv'^^-rV^r-^ 

;VOf-^ii/^ F 1 ~/W F FTtHa^tl 

■So 

[0 0 2 8] 847JFby Fq 4"Ptt, 7"Wtttt rc 

Fhj ksnrv^s. ^ftfiTv^Ur-^oiHre 

fcStf, TC F hj ttftt&a&r-* (NO DATA) 
tifet LT£il£tlTl^o f/c/ W F 1 IWfy^fr 

th: rcFhj tznr^&o f-bTcott/Wh 

20 2, /UF3^®Ar-^(cj:D?t«$tl§o 

[0 0 2 9] ftfe, co*5tJi68ir-**E1"S*F 
by FtfRttSnSOti, -O0f-^7n>y7« 
Fby hTflftS*ft5fc^5££*»fe*fcttT 
3d3 0 ceDffleD«£fit$ft&T-**iBbfcj!7 Fby F 
^30-pS5fe», Hear-*©* Fby F^jltobT 

miT-ZM] Fby F*liratS*Sg 

[0 0 3 0] 7*ny^# lO^lTJFbyFq 1 Ttt, 

30 7^;wsa tdi hj fcsnrv^s. aeoTgi*Fu 

y Fq 1 «7y^yT-^!B$£n3fccD£g^£ 

"Wfc^ftT ro 1 hj ksnrv^s. cotttt/u 

F2, /^F3©ffl8&r-^rtStt, ^7°U^y^Ur 
-^t^tl^o gl2~£l47JFby Fti7*ny^#0fc 

[0 0 3 1] ClO«J:5{i:^ny^*^?nT, 74 
yt/ui-Wry F I s o£fctf3r-*gfltfJft«Sft 

•?>o 

40 [00 3 2] fciUST?, H2tiS ACD^Ol Hy F 

77°U ^r-S/g ylZ.M-3<. MtlII A/DIM 
D/ASSKB, rS?*;b5*-9— «:iro«ffiSv^i|5iK 

O«jg«04O<fc5fc^S o oSD, -ISWt2f-^* 

7 y (# 0 ~#n) Ktt, 7yi/7VT-2*mit» 
feOi^D, gp-e0 4t^-r<fc5t 2f-y*;l/<0^-— r 
50 ^*r-3f®»&tt, ft^n*y^{4 2* Fby FT«$ 
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2ft3o 

[0 0 3 3] Of Dig 1 *Fb7 hq 1 TF1i7*a7^© 

ifelr-^TfeSfefev^HSfi rsohj fcStu « 
*tf 1 l£y FtWA^-tV^t-^ t LTO^ir* 
;b 1 OT-ZtmZtlZo £fc t %2fiVVy F q 2T°& 
7a 7 ^© 2#|J-«Of-^7 5 65/i:J67^l'tti 
T5 1 hj t?n, 1 If 7 hfv'^W-f^'tf-^ 

2*Kl/«y htfB^nSClfctftSo 10 
[0 0 3 4] 2. Hffi®B«S©£&£5£ 
W±0<fc5ft I E E E 1 3 9 4KJ:*fi3S7*-V'y F 

r-#£-©7a 7 £rtfcE"f -37a 7 £{fc®S£-f -5 
»£©«T?fcS. £/c&7*n7^rtT'&r-^©&^ 
+*;l/T-^%IS3JT*f -SUtgiJIffflt LT, 7"D 7^7 
XflHBfttf 7a 7 *rtfcE2n«£f-+JM/r-*lc 
{#n£ft3^;MiiB£ffli>3«T*&3o 20 
[0 0 3 5] 05 fccfc*), ±IB0 2T'^Bf!L/iS AC D 
TjSO 1 if 7 hr^*;l/*-r-f *r-*Ofi3SO»& 
K, 2f-+*;br-*kLTOr-*Sk, 6?-**;l/ 
r-* t LT©r-£P£^]-7a 7 ^rtfcELTT-f 

mT-$%ztLrmmmz®Mtz$><Dv&z 0 05 
ttev^T 1394^7^', ci p^vwrnmi., 

[0 0 3 6] *LTt©»£, I00f ; '-^7"n7^« 30 
1 0AFb7 FT**l$Sft.5o fcTC I P'Vy^fe 

Its DBS (t- £ 7a 7 X) T?fi 1 0 A F V 7 
FkEasn*. 

[0 0 3 7] 7D7?#0£oi>T&£^ Sl*Kl/ 
7 F q 1 (i, 7^W'D 1 h, *77^M ( 0 0 h tZ 
ftT, /Wb2, ^f302;WhT'7»7Uf- 

[0 0 3 8] ; ?-LT^27JFb7Fq2T-a-7^-'Hi« 40 
T5 0hJ tlEtlZo fLWM, /Wh2, >U 
F3 03/W FT\ 1 £7 Yt*JZ)\>*— 

TJ*T-$t LTOf-y*/U 1 Or-^^BBSnSo 
Sfe^3*Ki/7Fq3T?fiv^;H»fi rs 1 hj fc£ 
ftSo ?LT/WH, >WF2, >VF3®3>VF 
T 5 , 2f-+*;l/0 1 £7 hTisZllt—TJtT—Z t 
LT©7^*;l/2©T-£tfE£ft3o 
[0 0 3 9] ^4*Kl/7Fq41?fiv^;HBfi T5 0 
h J t 2 ft, fUhl, >Wh2, > U F 3 © 3 >U F 
T\ 6f--v^;bO 1 If 7 hr>*^W-f-ftf-^ t 50 
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LTOf+*;HOf-^tfE?ns„ 85*Kl/«y F 
q 51?ti7^Wlti T5 1 hj fc£ft, /WM , >V 
F2. /V F 303/W F7\ 6f-v*;l/©l £7 Ft 
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(57) Abstract 
Problem 

To simultaneously and appropriately 
transmit multiple groups of data. 



Means to solve 

Two-channel data and six-channel data for 
one music data [sic; possibly, data file], for 
example, can be transmitted with one 
transmission line by performing a block-creation 
process whereby the respective channel data for 
multiple synchronized data groups are distributed 
within one block, and each data group as well as 
the respective channel data can be clearly 
distinguished on the receiving side by including 
in each block identifying information capable of 
identifying the respective channel data of each 
data group. 
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Claims 



1. For a data transmission device with which digital data are divided into blocks and 
transmitted with a prescribed transmission format, a data transmission device characterized in 
that it is equipped with a transmission data generation means that generates a transmission data 
stream according to the aforementioned transmission format by performing a block-creation 
process whereby the respective channel data of multiple synchronized data groups, each data 
group being comprised of one or multiple channels, are distributed within one block, with 
identifying information capable of identifying the respective channel data of each data group 
within each block being included in said transmission data stream; and a transmission means that 
transmits the transmission data stream generated by the aforementioned transmission data 
generation means. 

2. The data transmission device recorded in Claim 1, characterized in that the 
aforementioned identifying information is information about the block size and label information 
that is added to the respective channel data distributed within the block. 

3. A data reception device characterized in that it is equipped with a reception means that 
receives a data stream transmitted with a prescribed transmission format that includes the 
division of digital data into blocks; and a reception data processing means that, based on 
identifying information included in said data stream, discriminates from the block data that form 
the data stream received by the aforementioned reception means, the respective channel data of 
multiple synchronized data groups, each data group being comprised of one or multiple channels, 
and that extracts the respective channel data of a required data group. 

4. The data reception device recorded in Claim 3, characterized in that the 
aforementioned reception data processing means discriminates the respective channel data of the 
multiple data groups based on, as the aforementioned identification information, information 
about the block size and label information that is added to the respective channel data distributed 
within the block. 

5. A data transmission method characterized in that a transmission data stream is 
generated according to a prescribed transmission format by performing a block-creation process 
whereby the respective channel data of multiple synchronized data groups, each data group being 
comprised of one or multiple channels, are distributed within one block, with identifying 
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information capable of identifying the respective channel data of each data group within each 
block being included, and [said transmission data stream] is transmitted. 

6. A data reception method characterized in that the respective channel data of multiple 
synchronized data groups, each data group being comprised of one or multiple channels, is 
discriminated, based on identifying information included in said data stream, from the block data 
that form a received data stream having a prescribed transmission format, and the respective 
channel data of a required data group are extracted. 

7. For a transmission system comprised of a data transmission device with which digital 
data are divided into blocks and transmitted with a prescribed transmission format, and a 
reception device that receives the digital data that have been transmitted, a transmission system 
characterized in that the aforementioned data transmission device is equipped with a 
transmission data generation means that generates a transmission data stream according to the 
aforementioned transmission format by performing a block-creation process whereby the 
respective channel data of multiple synchronized data groups, each data group being comprised 
of one or multiple channels, are distributed within one block, with identifying information 
capable of identifying the respective channel data of each data group within each block being 
included in said transmission data stream; and a transmission means that transmits the 
transmission data stream generated by the aforementioned transmission data generation means, 
and the aforementioned reception device is equipped with a reception means that receives the 
data stream transmitted with the aforementioned transmission format, and a reception data 
processing means that, based on identifying information included in said data stream, 
discriminates from the block data that form the data stream received by the aforementioned 
reception means, the respective channel data of multiple synchronized data groups, each data 
group being comprised of one or multiple channels, and that extracts the respective channel data 
of a required data group. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to a transmission system whereby digital data are divided 
into blocks and transmitted with a prescribed transmission format, as well as to a data 
transmission device, data reception device, data transmission method, and data reception method 
pertaining to the transmission of data. 
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[0002] 
Prior art 

Audio data, for example, usually are two-channel data — L, R — but in recent years audio 
data that are three-channel, four-channel, or even more channels have been utilized widely. The 
number of channels of audio data is set according to the audio system, that is, the destination 
device or circuit unit for the transmission, which includes a speaker system. For example, for an 
audio reproduction device having a six-channel speaker system, six channels of audio data are 
transmitted. 



[0003] 

Problems to be solved by the invention 

However, typically when an attempt is made to transmit audio data from a transmitting- 
side device, which is the audio data source, to a receiving-side device, [the audio data] do not 
always match the number of channels on the receiving side. For example, when the audio data 
are transmitted to multiple receiving-side devices, each receiving-side device does not always 
have the same number of reproduction channels. Furthermore, for example, when an audio 
reproduction device on the receiving side having a six-channel speaker system is considered and 
when the user of that audio reproduction device listens to reproduced sound using headphones, 
two channels are output to the headphones. Therefore, for example, when one music data [sic; 
possibly, "data file"] is transmitted, there are cases in which the desire is to transmit multiple 
groups of audio channel data simultaneously. For example, there are cases in which two-channel 
data and six-channel data are transmitted simultaneously and selection [of the number of 
channels] can be made according to the conditions on the receiving device side. 

[0004] 

Therefore, multiple transmission paths could be formed, with one specific group of 
channel data being transmitted by each of the transmission paths, but if there are multiple 
transmission paths, the system becomes more complicated, which is not desirable. It should be 
noted that in the explanations in the present Detailed Explanation the terms 'group' and 'data 
group' are used to mean the data for all of the channels. For example, in the case of six-channel 
audio , the combined audio data for those six channels are called one data group, and in the case 
of two-channel audio data, the combined audio data for those two channels are called one data 
group. Accordingly, for example, when two-channel data and six-channel data are transmitted 
simultaneously, this will be described as the simultaneous transmission of two data groups. 
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[0005] 

On the other hand, when the simultaneous transmission of two or more data groups with 
one transmission path is considered, each data group must be clearly identified and the channels 
in each data group must be identified at the receiving side. With a conventional transmission 
method it is not possible to make a clear identification of this type. 

[0006] 

Means to solve the problems 

Therefore, in light of this situation, the objective of the present invention is to actualize 
that when digital data are divided into blocks and transmitted with a prescribed transmission 
format, multiple groups of data can be transmitted simultaneously and each data group and the 
respective channel data can be clearly identified at a device that is the transmission destination. 

[0007] 

Therefore, with the present invention, a data transmission device with which digital data 
are divided into blocks and transmitted with a prescribed transmission format is equipped with a 
transmission data generation means that generates a transmission data stream according to the 
aforementioned transmission format by performing a block-creation process whereby the 
respective channel data of multiple synchronized data groups, each data group being comprised 
of one or multiple channels, are distributed within one block, with identifying information 
capable of identifying the respective channel data of each data group within each block being 
included in said transmission data stream; and a transmission means that transmits the 
transmission data stream generated by the aforementioned transmission data generation means. 
Here, the aforementioned identifying information will be information about the block size and 
label information that is added to the respective channel data distributed within the block. 

[0008] 

Furthermore, the data reception device of the present invention, which is the transmission 
destination (the receiving side for the transmission data), is equipped with a reception means that 
receives a data stream transmitted with a prescribed transmission format that includes the 
division of digital data into blocks; and a reception data processing means that, based on 
identifying information included in said data stream, discriminates from the block data that form 
the data stream received by the aforementioned reception means, the respective channel data of 
multiple synchronized data groups, each data group being comprised of one or multiple channels, 
and that extracts the respective channel data of a required data group. Here, the aforementioned 
reception data processing means discriminates the respective channel data of the multiple data 
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groups based on, as the aforementioned identification information, information about the block 
size and label information that is added to the respective channel data distributed within the 
block. 

[0009] 

Furthermore, with the present invention, a transmission system is formed by means of a 
data transmission device and a data reception device having the aforementioned configuration. 

[0010] 

The data transmission method of the present invention is one whereby a transmission data 
stream is generated according to a prescribed transmission format by performing a block-creation 
process whereby the respective channel data of multiple synchronized data groups, each data 
group being comprised of one or multiple channels, are distributed within one block, with 
identifying information capable of identifying the respective channel data of each data group 
within each block being included, and [said transmission data stream] is transmitted. The data 
reception method of the present invention is one whereby the respective channel data of multiple 
synchronized data groups, each data group being comprised of one or multiple channels, are 
discriminated, based on identifying information included in said data stream, from the block data 
that form a received data stream having a prescribed transmission format, and the respective 
channel data of a required data group are extracted. 

[0011] 

In other words, with the present invention, multiple data groups — for example, two- 
channel data, 6-channel data, and the like for one music data [sic; possibly, data file] — are 
transmitted simultaneously with one transmission line by performing a block-creation process 
whereby the respective channel data of multiple synchronized data groups are distributed within 
one block. In addition, at the receiving side, each data group and the respective channel data that 
have been transmitted can be clearly identified by including identifying information capable of 
allowing identification of each data group and the respective channel data within each block. 

[0012] 

Embodiment of the invention 

In the following, embodiments of the invention will be explained sequentially. 
Furthermore, a data transmission device and a data reception device that transmit audio data in 
the IEEE 1394 transmission format will be explained with the embodiments. 

1. IEEE 1394 transmission format 
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2. Transmission method of the embodiment 

3. Transmission device and reception device 

[0013] 

1. IEEE 1394 transmission format 

First, the IEEE 1394 transmission format will be explained. As shown in Figure 1(a), for 
example, data transmission with the IEEE 1394 method is performed by time-division 
multiplexing per a prescribed communication cycle (for example, 125 usee). The transmission of 
this signal is initiated when a device known as a cycle master (a single given device on an IEEE 
1394 bus) transmits a cycle start packet CSP, which indicates the start time for a communication 
cycle. The cycle master is determined automatically by means of a procedure defined by IEEE 
1394 when, for example, each device is connected to a cable that forms a bus. 

[0014] 

The form of the communication for one communication cycle is for two types of 
transmission, an isochronous transmission (Iso), wherein data such as video data or audio data 
for which a real-time characteristic is required are transmitted, and an asynchronous transmission 
(Asy), wherein control commands, auxiliary data, and the like are reliably transmitted. Within 
each communication cycle, the isochronous packet Iso for isochronous transmission is 
transmitted before the asynchronous packet Asy for asynchronous transmission. The interval 
between completion of the isochronous packet Iso communication and the next cycle start packet 
CSP is used for transmission of the asynchronous packet Asy. Accordingly, the interval in which 
the asynchronous packet Asy can be transmitted varies according to the number of transmission 
channels of the isochronous packet Iso. Furthermore, the transmission method is one whereby a 
reserved band (number of channels) is set aside for the isochronous packet Iso per one 
communication cycle, but there is no confirmation from the receiving side. For transmission with 
an asynchronous Asy packet, the receiving side returns acknowledgement (Ack) data, so that 
transmission occurs reliably since the transmission status is confirmed. 

[0015] 

Figure 1(b) shows the configuration of a CIP (Common Isochronous Packet); in other 
words, the data configuration for the isochronous packet Iso shown in Figure 1(a). For example, 
when one-bit digital audio data or the like — which is to be explained later — are transmitted, in 
IEEE 1394 communication, the data are transmitted and received by means of isochronous 
communication. In other words, only the amount of data for which a real-time characteristic is 
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maintained is stored in this isochronous packet and transmitted sequentially per one isochronous 
cycle. 

[0016] 

As shown in Figure 1(b), an isochronous packet is comprised of a 1394 packet header, a 
header CRC, a CIP header, a data portion, and a data CRC. Figure 2 shows a specific example of 
the structure of a CIP when two-channel, one-bit digital audio data for the SACD (Super Audio 
CD) method are transmitted. 

[0017] 

In Figure 2, 32 bits (four bytes) are shown in the horizontal direction, with one line's 
worth of that data — that is, 32 bits — known as a quadlet (quadlet). The leading 32 bits of the CIP 
(one quadlet) is the 1394 packet header. The 1394 packet header contains a 16-bit data length 
(data_Length), a two-bit tag (tag), a six-bit channel (channel), a four-bit time code (t code), and a 
four-bit synch (sy). The data length (data_Length) indicates the overall data length for the 
corresponding isochronous packet. In addition, the six-bit channel (channel) indicates the 
transmission channel; it does not correspond to the audio data channel to be explained later. 

[0018] 

The header CRC is stored in the one-quadlet region that follows the 1394 packet header. 

[0019] 

The two-quadlet region that follows the header CRC is the CIP header. The leading two 
bytes of the upper quadlet of the CIP header respectively store '0' and '0', and the six -bit region 
that follows indicates the SID (transmission node number). The eight-bit region that follows the 
SID is the DBS (data block size), which indicates the data block size (the amount of data of a 
packetization unit). In other words, the data portion, which is to be explained later, is comprised 
of n+1 data blocks, but the size of [each] one of those data blocks is indicated by, for example, 
the number of quadlets. Next, an FN (two bits) and a QPC (three bits) region are set; the FN 
indicates the number of segments during packetization, and the QPC indicates the number of 
quadlets added for the purpose of segmentation. The SP (one bit) indicates the header flag of the 
source packet, and the DBC stores a counter value that detects [sic; possibly, is used to detect] 
the loss of a packet. Furthermore, 'rsv' in the figure indicates a reserved — in other words, an 
undefined — region. 
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[0020] 

The leading two bytes of the lower quadlet of the CIP header respectively store '1' and '0'; 
next, an FMT (six bits), an FDF (eight bits), and an SYT (16 bits) are provided. The FMT 
indicates the signal format (transmission format); based on the value indicated here, the type of 
data (the data format) stored in the corresponding CIP can be identified. Specifically, MPEG 
stream data, Audio stream data, digital video camera (DV) stream data, and the like can be 
identified. The FDF is a format-dependent field, being a region that indicates a more detailed 
classification with respect to the data format classified according to the aforementioned FMT. If 
the data are audio-related, for example, they can be identified as either linear audio data or MIDI 
data. For example, if they are one-bit digital audio data, first the FMT indicates that the data are 
in the category of audio stream data, and because a prescribed value is stored in the FDF as 
specified, it is indicated that the audio stream data are one-bit digital audio data. The SYT 
indicates a timestamp used for frame synchronization. 

[0021] 

Following a CIP header of this type, the data indicated by the FMT and the FDF are 
stored as the data portion [of the packet] by means of a sequence of n+1 data blocks (blocks #0 - 
#n). When one-bit digital audio data are indicated by the FMT and FDF, one-bit digital audio 
data are stored in this data block region. A data CRC is provided following the data blocks. 

[0022] 

This Figure 3 [sic] shows an example of the arrangement of two-channel, one-bit digital 
audio data for the SACD method in the data portion. This example is based on a transmission 
protocol known as AM824, which can be applied to the transmission of data by means of an 
IEEE 1394 bus, and is an example of the packet structure when two channels of audio data are 
transmitted as one-bit digital audio data. 

[0023] 

As described above, when 32 bits (four bytes) are called one quadlet (quadlet), then for 
two-channel, one-bit digital audio data, one block (data block) is formed by four quadlets (ql-q4), 
with these blocks being sequential. Thus, four quadlets are defined in the aforementioned DBS 
(data block size), 

[0024] 

The leading byte (byte 0) for each quadlet is labeled. The label is identifying information 
for the data arranged in that quadlet. Figure 3 shows the values and meanings for the labels. As 
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shown in the figure, various meanings are defined with respect to the labels; for example, label 
values 40h-40Fh correspond to multi-bit linear audio data used in a DVD (Digital Versatile Disc) 
system. A numeric value to which an 'h is appended is a hexadecimal expression. In addition, 
label values 50h-57h correspond to one-bit digital audio data; label values 58h-5Fh correspond to 
encoded one-bit digital audio data; and label values 80h -83h correspond to MIDI data. 
Furthermore, COh -EFh signify ancillary data (Ancillary Data; auxiliary data) and the like, with 
the label values defined variously so as to function as identification information. 

[0025] 

An explanation of a detailed definition for the values for each label is not directly related 
to the present invention, so the explanation is omitted; only the values shown in Figure 2 will be 
described in the following. 

[0026] 

Looking at the first quadlet ql of block #0 in Figure 2, the label value is 'Dlh'. 
Accordingly, the first quadlet ql is presented as a quadlet that defines ancillary data, and in this 
case byte 1 is sub-labeled '00h'. In this case byte 2 and byte 3 are the actual ancillary data content, 
wherein a validity flag (Validity Flag) V, copy control information (Track Attribute), the number 
of channels (Ch Bit Num), and the speaker arrangement information (Loudspeaker Config) are 
defined. 

[0027] 

The label value for the second quadlet q2 is '50h'. Label values 50h-57h correspond to 
one-bit digital audio data and '50h' indicates the first data of a block in which multichannel data 
are distributed. In addition, the label value for the third quadlet q3 is '51h. '51h' indicates the 
second and subsequent data of a block in which multichannel data are distributed. Accordingly, 
the second and third quadlets (q2, q3) indicate that one-bit digital audio data for two channels — 
channel 1 and channel 2 — are distributed [herein]. The data for each channel are defined with 
three bytes — byte 1-byte 3. 

[0028] 

The label value for the fourth quadlet q4 is 'CFh'. This is the ancillary data category, but 
'CFh is defined as a value that indicates null data (NO DATA). Furthermore, as a sub-label byte, 
1 is a value that indicates the content of the null data, and in this example it is 'CFh'. Thus, in this 
case byte 2 and byte 3 are filled with null data. 
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[0029] 

The reason for providing a quadlet in which null data are distributed is to comply with the 
definition of one data block as being comprised of an even number of quadlets. With this 
example, three quadlets have null data, so a quadlet with null data is added. Accordingly, when 
an even number of quadlets have null data, it is not necessary to add a [sic; another] quadlet with 
null data. 

[0030] 

The label value for the first quadlet ql of block #1 is 'Dlh'. Accordingly, the first quadlet 
ql is presented as a quadlet that defines ancillary data, and in this case byte 1 is sub-labeled '01h'. 
At this time, the ancillary data content of byte 2 and byte 3 is supplementary data. The second- 
fourth quadlets are the same as with block #0. 

[0031] 

Thus each block is constructed, forming the data portion for an isochronous packet Iso. 

[0032] 

Figure 2 shows an example of the transmission of one-bit digital audio data for the SACD 
method; however, when transmission between devices or circuits — for example, an A/D 
converter, D/A converter, digital mixer, or the like — based on a more common digital audio 
application is considered, the configuration of the isochronous packet will be as shown in 
Figure 4. In other words, generally when two-channel data are considered, ancillary data are not 
provided in the respective blocks (#0 - #n) that form the data portion; that is, as shown in 
Figure 4, in the case of two-channel audio data, each block is comprised of two quadlets. 

[0033] 

In other words, the first quadlet ql is the beginning data of the block, so the label value is 
'50h', and, for example, channel 1 data are distributed therein as one-bit digital audio data. In 
addition, the second quadlet q2 is second and subsequent data of the block, so the label value is 
'51h', and channel 2 data are distributed therein as one-bit digital audio data. In a case such as 
this, two quadlets are defined in the aforementioned DBS (data block size). 

[0034] 

2. Transmission method of the embodiment 

An example of a transmission method in the IEEE 1394 transmission format as described 
above will be explained as an embodiment. In other words, with this example a block-creation 
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process is performed whereby the respective channel data of multiple synchronized data groups, 
each data group being comprised of one or multiple channels, are distributed within one block. In 
addition, with this example information about the block size and label information that is added 
to the respective channel data distributed within the block are used as identifying information 
capable of identifying the respective channel data of each data group within each block. 

[0035] 

Using Figure 5, an example will be explained with respect to the structure of an 
isochronous packet in which a data group of two-channel data and a data group of six-channel 
data are distributed within the same block for the transmission of one-bit digital audio data for 
the SACD method explained with the aforementioned Figure 2. The two-channel data group and 
the six-channel data group are time-synchronized as, for example, the same music data. In Figure 
5, the structure of the 1394 header and the CIP header naturally are as previously described. 

[0036] 

Furthermore, in this case one data block is comprised of ten quadlets. Accordingly, ten 
quadlets are defined in the DBS (data block size) in the CIP header. 

[0037] 

Looking at block #0, the label for the first quadlet ql is Dlh and the sub-label is OOh, 
with the two bytes of byte 2 and byte 3 defining ancillary data. As explained with Figure 2, the 
ancillary data content of byte 2 and byte 3 defines copy control information, the number of 
channels, speaker arrangement information, and the like. 

[0038] 

The label value for the second quadlet q2 is '50h'. Channel 1 data are distributed as two- 
channel, one-bit digital audio data in the three bytes of byte 1 , byte 2 and byte 3. The label value 
for the third quadlet q3 is '51h'. Channel 2 data are distributed as two-channel, one-bit digital 
audio data in the three bytes of byte 1, byte 2 and byte 3. 

[0039] 

The label value for the fourth quadlet q4 is '50h', and channel 1 data are distributed as 
six-channel, one-bit digital audio data in the three bytes of byte 1, byte 2 and byte 3. The label 
value for the fifth quadlet q5 is '51h', and channel 2 data are distributed as six-channel, one-bit 
digital audio data in the three bytes of byte 1, byte 2 and byte 3. Furthermore, the label values for 
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the sixth quadlet q6 through the ninth quadlet q9 respectively are '51h', and the channel 3 through 
channel 6 data are distributed as six-channel, one-bit digital audio data [therein]. 

[0040] 

The label value for the tenth quadlet qlO is 'CFh'; this is a null data (NO DATA) quadlet. 

[0041] 

Each of the blocks subsequent to block #1 is omitted from the figure; however, while 
there are differences in that the first quadlet ql can be used for necessary auxiliary data such as 
ancillary data or supplementary data, or can be a null data quadlet, for example, [the subsequent 
quadlets] are identical in that two-channel data are distributed in the second and third quadlets 
(q2, q3) and six-channel data are distributed in the fourth through ninth quadlets (ql [sic; q4]-q9). 

[0042] 

By means of a block structure of this type, the respective channel data of multiple 
synchronized data groups can be distributed within one block; in other words, multiple data 
groups can be transmitted with one transmission line. Furthermore, even if special identifying 
information is not added on the receiving side, each data group and each channel of each data 
group can be clearly identified by means of the data block [size] DBS and the labels '50h' and 
'51h'. In other words, the label '50h' is the head of the channel data within a block, so the 
beginning quadlet of each channel data group can be identified by means of the label '50h'. In 
addition, the data block size DBS = ten quadlets, so the range for one block can be determined, 
and thus by extracting the label '50h' and '51h' quadlets, the two-channel data groups and the six- 
channel data groups can be clearly separated. 

[0043] 

When the transmission of more common digital data as in the aforementioned Figure 4 is 
considered, for example, and a data group of two-channel data and a data group of six-channel 
data are distributed within the same block to form an isochronous packet, [the configuration] can 
be as shown in Figure 6. 

[0044] 

In other words, the label value for the first quadlet ql is '50h', and channel 1 data are 
distributed as two-channel, one-bit digital audio data. The label value for the second quadlet q2 
is '51h', and channel 2 data are distributed as two-channel, one-bit digital audio data. 
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[0045] 

Furthermore, the label value for the third quadlet q3 is '50h', and channel 1 data are 
distributed as six-channel, one-bit digital audio data. The label value for the fourth quadlet q4 
through the eight quadlet q8 respectively are '51h', and the channel 2 through channel 6 data are 
distributed as six-channel, one-bit digital audio data. 

[0046] 

In this case one block is comprised of eight quadlets, and the data block size DBS of the 
CIP header = eight quadlets. With this example too, as with the aforementioned Figure 5, the 
two-channel data groups and the six-channel data groups can be clearly identified and separated 
by means of the value of the data block size DBS and the labels '50h' and '5 lh'. 

[0047] 

Various other specific examples of the distribution of multiple data groups within one 
block can be considered: Figures 7(a) and (b) shows two examples. Figures 7(a) and (b) show the 
configuration within one block. The overall configuration of the isochronous packet is identical 
to that of the previously described examples. 

[0048] 

Figure 7(a) is a case wherein monaural audio data and three-channel audio data are 
transmitted. In this case one block is comprised of four quadlets, and the DBS = 4 in the CIP 
header. The first quadlet ql is labeled '50h', and channel data are distributed [therein] as 
monaural data. The second quadlet q2 is labeled '50h', and channel 1 data are distributed as 
three-channel data. The third and fourth quadlets (q3, q4) respectively are labeled '51h', and 
channel 2 and channel 3 data are distributed as three-channel data. 

[0049] 

Figure 7(b) is an example of the simultaneous transmission of three data groups. In this 
case a two-channel data group, a three-channel data group, and a five-channel data group are 
distributed within one block for given music data. 

[0050] 

In this case one block is comprised of ten quadlets, and the DBS = ten quadlets in the CIP 
header. The first quadlet ql is labeled '50h', and channel 1 data are distributed as two-channel 
data. The second quadlet q2 is labeled '5 lh', and channel 2 data are distributed as two-channel 
data. The third quadlet q3 is labeled '50h', and channel 1 data are distributed as three-channel 
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data. The fourth and fifth quadlets (q4, q5) are labeled '51h, and channel 2 and channel 3 data 
are distributed as three-channel data. The sixth quadlet q6 is labeled '50h', and channel 1 data are 
distributed as five-channel data. The seventh through tenth quadlets (q7-ql0) respectively are 
labeled '51h', and channel 2 through channel 5 data are distributed as five-channel data. 

[0051] 

Of course, various additional examples can be considered; for example, four or more data 
groups can be transmitted simultaneously by the same method. 

[0052] 

3. Transmission device and reception device 

Next, an embodiment of the data transmission device (data transmission method) and 
data reception device (data reception method) of the present invention will be explained. Figure 
8 shows an embodiment of the present invention for a model whereby two devices are connected 
by means of a transmission path 3 by means of an IEEE 1394 bus, for example, and audio data 
are transmitted from a device (or a circuit unit) having a transmitting device 1 to devices (or 
circuit units) having receiving devices 2A and 2B. In addition, as an example of the 
configuration on the receiving side, receiving devices 2A and 2B are shown with different 
configurations; for example, receiving device 2A is equipped with both an n-channel audio data 
output line and an m-channel audio data output line, while receiving device 2B is equipped only 
with an n-channel audio data output line. In either case these correspond to a data reception 
device of the present invention. 

[0053] 

The audio data are transmitted by means of the aforementioned isochronous packet, and 
the audio data are, for example, one-bit digital audio data. One-bit digital audio data have been 
developed as data with higher quality than the audio data for a typical CD (Compact Disc); they 
are AE modulated one-bit data for which the sampling frequency is 2.8224 MHz, which is 
extremely high, being 16 times the sampling frequency of 44. 1 KHz for the CD method, and the 
frequency band covers a wide range, from the DC component to 100 KHz, with a data format 
such that the dynamic range is capable of achieving 120 (dB) with the entire audio spectrum. It 
should be noted that the present example is one wherein one-bit digital audio data are transmitted, 
but of course the data that are transmitted can be of any format or type. 
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[0054] 

As shown in the figure, transmission device 1 is provided with a multichannel data source 
1 1, a transmission data generation unit 12, and a transmission unit 13. 

[0055] 

Multichannel data source 1 1 outputs multiple audio data groups. Various examples can 
be provided for the specific configuration of multichannel data source 1 1; for example, it can be 
a reproduction device unit for a recording medium such as a disk medium or a solid-state 
memory medium; a reception device unit for network communication or the like; or a server 
device unit [comprised] of a hard-disk drive or the like. Regardless of the device unit, it is one 
with which multiple groups of audio data can be output. For example, n-channel audio data (for 
example, two-channel audio data) and m-channel audio data (for example, six-channel audio data) 
are output simultaneously as given music data. Furthermore, multichannel data source 1 1 does 
not have to be a single device unit; it can be multiple device units that output data that are of 
differing numbers of channels, are synchronized, and are for the same music data content. 

[0056] 

Transmission data generation unit 12 performs an isochronous packet encoding process 
whereby the multiple data groups supplied from multichannel data source 1 1 are distributed 
within the same block. Transmission unit 13 performs an operation whereby the output from 
transmission data generation unit 12 is transmitted to transmission path 3 by means of the IEEE 
139 bus. 

[0057] 

Receiving device 2A is equipped with a reception unit 31 A, a channel extraction unit 
32A, and decoding units 33A, 33B. In addition, receiving device 2B is equipped with a reception 
unit 3 IB, a channel extraction unit 32B, and a decoding unit 33B. 

[0058] 

At receiving device 2 A, reception unit 31A receives and picks up the data supplied from 
transmission path 3. Channel extraction unit 32A performs a packet decoding process for the 
received isochronous packet data; in particular, it extracts each data group based on the data 
block size DBS and the labels, which are the identifying information. Decoding unit 33A 
performs a decoding process for the n-channel data group of audio data extracted by channel 
extraction unit 32A, and outputs n-channel data. Decoding unit 33B performs a decoding process 
for the m-channel data group of audio data extracted by channel extraction unit 3 2 A, and outputs 
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m-channel data. Decoding units 32A and 33B can combine and output the packet-transmitted 
data as one-bit audio data for a prescribed number of channels, or can further combine and 
output [the packet-transmitted data] as linear PCM data or the like. 

[0059] 

Reception unit 3 IB, channel extraction unit 32B, and decoding unit 33B of receiving 
device 2B are provided respectively with the same functions as reception unit 3 1 A, channel 
extraction unit 32A, and decoding unit 33A. 

[0060] 

When transmitting device 1 and receiving device 2A are considered, data are transmitted 
in the following manner. Here, n-channel is two-channel and m-channel is six-channel. When 
multichannel data source 1 1 outputs two-channel data groups and six-channel data groups as 
one-bit digital audio data to transmission data generation unit 12, the respective audio channel 
data are picked up by transmission data generation unit 12 and are formed into isochronous 
packets with the configurations explained with Figure 5 and Figure 6. In other words, two- 
channel data and six-channel data are included within the same block. Then, these packets are 
transmitted from transmission unit 13 to reception device [sic; unit] 31 A. 

[0061] 

At receiving device 2A, channel extraction unit 32A processes the packets received by 
reception unit 31 A, and as described above the two-channel data groups and six-channel data 
groups are separated based on the data block size DBS and the label values for each quadlet in 
the block, and the respective data groups are output. The extracted two-channel data groups are 
supplied to decoding unit 33A, and decoding unit 33A decodes these as a two-channel audio data 
stream, L, R, of one-bit digital audio data. The extracted six-channel data groups are supplied to 
decoding unit 34A, and decoding unit 34A decodes these as a six-channel audio data stream of 
one-bit digital audio data. 

[0062] 

Accordingly, when receiving device 2A is considered as an audio output device, for 
example, the audio data stream that is output from decoder [sic] 34A can be used as the audio 
signal supplied to each speaker for a six-channel speaker system, while the audio data stream that 
is output from decoder 33A [sic] can be used as the audio signal for headphone output. 
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[0063] 

On the other hand, when data are transmitted similarly from transmitting device 1 to 
receiving device 2B, 1 to receiving device 2B, channel extraction unit 32B at receiving device 
2B processes the packets received by reception unit 3 IB, and the two-channel data groups and 
six-channel data groups are separated based on the data block size DBS and the label values for 
each quadlet in the block, with only the two-channel data groups being output. The extracted 
two-channel data groups are supplied to decoding unit 3 3 A, and decoding unit 33 A decodes 
these as a two-channel audio data stream, L, R, of one-bit digital audio data. 

[0064] 

For example, when receiving device 2B is considered as an audio output device having a 
L/R-stereo speaker system, then six-channel data, for example, would be unnecessary, so only 
two channels of the transmitted data would be extracted and used as audio signals supplied to a 
respective speaker. 

[0065] 

As described above, with the present invention, by transmitting multiple groups of audio 
data simultaneously with one transmission path, it is possible to extract and use the required data 
according to the conditions on the receiving side and without increasing the complexity of the 
configuration of the transmission system. Accordingly, a highly versatile transmission system 
can be constructed regardless of the specifications such as the number of the various channels. 
For example, as described above, when the receiving side requires data corresponding to the 
number of channels for a speaker system, when the number of channels of output data can be 
selected freely, or when the receiving side is a recording device and the intent is to receive a 
prescribed number of channels of data in order to record that number of channels of audio data in 
a recording medium, it is possible to transmit data in a versatile manner according to various 
specifications and purposes on the receiving side. 

[0066] 

In the above an embodiment was explained; however, but various other configurations 
can be considered for the present invention, and it can be introduced into various devices. For 
example, in the aforementioned example, the transmission system was formed by means of the 
IEEE 1394-method transmission path 3, with the transmitting side and the receiving side [as] 
wired [devices]; however, the present invention can of course be based on another transmission 
standard, or can be applied to a wireless transmission system such as satellite communication, 
wireless telephone communication, or infrared transmission. Furthermore, the transmission data 
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are not limited to isochronous packets with the IEEE 1394 transmission format; the present 
invention can be applied to various other transmission formats. Furthermore, the audio data are 
not limited to one-bit digital audio data; [the invention] can be applied to the transmission of 
multi-bit digital audio data, the transmission of video data, or the like. 

[0067] 

Effect of the invention 

As is clear from the aforementioned explanation, with the present invention, multiple data 
groups — for example, two-channel data and six-channel data for one music data [sic; possibly, 
data file] can be transmitted with one transmission line by performing a block-creation process 
whereby the respective channel data for multiple synchronized data groups are distributed within 
one block, and each data group as well as the respective channel data can be clearly 
distinguished on the receiving side by including in each block identifying information capable of 
identifying the respective channel data of each data group. Thus, the complexity of the 
configuration is not increased for a transmission system [comprised] by means of a transmitting 
side (data transmission device) and a receiving side (data reception device), and multiple data 
groups can be transmitted simultaneously, with any of the data groups being decoded and output 
on the receiving side. In other words, on the receiving side, any data group that has been 
transmitted can be selected, extracted, decoded, and output, or [only] required data groups can be 
extracted, decoded, and output according to conditions such as the structure of the [receiving] 
device. Accordingly, in practice the transmission system of the present invention can be 
implemented flexibly between various devices, and can easily be applied when the transmission 
of a wider variety of groups of channel data is required. 

[0068] 

Furthermore, by using — as the indentifying information — information about the block 
size and label information that is added to the respective channel data distributed within the 
block, the present invention can be implemented according to the IEEE 1394 transmission format, 
and can be used widely as a transmission system between devices that utilize the IEEE 1394 
transmission format. 

Brief description of the figures 

Figure 1 is a diagram explaining a transmission format according to IEEE 1394. 

Figure 2 is a diagram explaining an IEEE 1394 isochronous packet. 

Figure 3 is diagram explaining data block labels. 

Figure 4 is a diagram explaining an IEEE 1394 isochronous packet. 
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Figure 5 is a diagram explaining an example of transmission data for an embodiment. 
Figure 6 is a diagram explaining another example of transmission data for an 
embodiment. 

Figure 7 is a diagram explaining another example of transmission data for an 
embodiment. 

Figure 8 is a block diagram of the transmission device and reception devices of an 
embodiment of the present invention. 
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